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The nonlocality responsible for violations of Bell's inequalities is not equivalent to that used in teleportation, although they probably are two aspects of the same physical property. There are mixed states which do not violate any Bell type inequality, but still can be used for teleportation.
PACS numbers: 03.65.Bz
In his pioneering work, Bell [I] proved that in general two quantum systems cannot be considered as separate even if they are located far from each other. When measurements are performed independently on each of the sytems, their results are correlated in a way which cannot be explained by any local model. Bell considered some particular situations -two spin-2 particles in a singlet state and equivalent cases -but later works [2] have shown that nonseparability is generic. Any pure entangled (nonfactorizable) state of any number of systems generates nonlocal correlations.
Recently another aspect of quantum nonseparability has been discovered. Bennett et al. [3] have shown that two spin-2 particles, separated in space and entangled in a singlet state, can be used for teleportation. By teleportation they mean the following. Suppose that one observer, Alice, is given a spin-2 particle in a state @ unknown to her, and her task is to help a friend, Bob, situated far away, prepare another spin-2 particle in the same state @. But Alice is not allowed to send to Bob the particle she was given, nor another particle which interacted with it. Alice could perform some measurements on the particle she is given and communicate the result to Bob, but since she is given a single particle she cannot learn much about its state N from the results of her measurement. On the other hand, suppose that Alice and Bob also share a pair of spin-& particles in a singlet state.
Then Alice can perform a combined measurement on the particle she was given and on her singlet particle, and communicate the result to Bob. Depending Conjecture. -Whenever two systems which are separated in space violate some Bell inequality, they can be used for teleportation, and vice versa.
I n the above conjecture by "can be used for teleportation" we mean that by using these two systems Alice can transmit to Bob the unknown state N better, according to some appropriate scale, than by using only a classical channel. VoLUME 72, NUMSFR. 6 PHYSICAL REVIEW LETTERS All the correlations obtained with such mixtures could be obtained from a local hidden variable model. A particular case of such a mixture is that of two spin-i particles described by the denslip matrix (5) where I is the identity operator and (4 ) is the singlet state (I). When measurements of spin polarization are performed, say in the g direction for the first particle and in the iI direction for the second, the probability of obtaining the result "up, up" is P(S&I + I, S2 + I) = 4 (I --, ' cosa), (6) where a is the angle between the directions g and fI.
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When spin polarization measurements are performed on each particle in a pair, each particle yields the outcomes "up" or "down" according to a local scheme, without any need to "communicate" with its partner. The schemes are as follows. Particle 1 gives the answer "up" with probability P(S~~= + I,l, ) =cos (a(/2), where a~is the angle between the directions ( and l, .
Particle 2 yields "up" with probability ( I if 2cos'(a2/2) ( I,
where a~is the angle between iI and l.. It is easy to verify that the joint probabilities given by this local hidden variables model, PLHv(S&I + I, S& + I ) dp(l. )P(S&~+ I,l)P(S~+ l, l, ), ( 
